Aims. We announce the discovery of two new transiting planets, and provide their accurate initial characterization. Methods. First identified from the HATNet wide-field photometric survey, these candidate transiting planets were then followed-up with a variety of photometric observations. Determining the planetary nature of the objects and characterizing the parameters of the systems were mainly done with the SOPHIE spectrograph at the 1.93 m telescope at OHP and the TRES spectrograph at the 1.5 m telescope at FLWO. Results. HAT-P-42b and HAT-P-43b are typical hot Jupiters on circular orbits around early-G/late-F main sequence host stars, with periods of 4.641876±0.000032 and 3.332688±0.000016 days, masses of 0.975±0.126 and 0.660±0.083 M J , and radii of 1.277±0.149 and 1.283 +0.057 −0.034 R J , respectively. These discoveries increase the sample of planets with measured mean densities, which is needed to constrain theories of planetary interiors and atmospheres. Moreover, their hosts are relatively bright (V < 13.5) facilitating further follow-up studies.
Introduction
Currently, more than 800 confirmed exoplanets are known, including about 200 well-characterized transiting planets (i.e. with planetary masses and radii measured to better than 10% accuracy). Transiting extrasolar planets are crucial for exploring the ⋆ The photometric/spectroscopic data presented in this paper are based in part on observations carried out by the Hungarian-made Automated Telescope Network, using telescopes operated at the Fred Lawrence Whipple Observatory (FLWO) of the Smithsonian Astrophysical Observatory (SAO), and at the Submillimeter Array (SMA) of SAO, by the Tillinghast Reflector 1.5 m telescope and the 1.2 m telescope, both operated by SAO at FLWO, by the SOPHIE spectrograph mounted on the 1.93 m telescope at Observatoire de Haute Provence, France (runs DDT-Dec2011), by the Nordic Optical Telescope, operated on the island of La Palma jointly by Denmark, Finland, Iceland, Norway, and Sweden, in the Spanish Observatorio del Roque de los Muchachos of the Instituto de Astrofisica de Canarias, and by the facilities of the Las Cumbres Observatory Global Telescope. physical properties of exoplanets, such as their mass-radius relationships, atmospheric composition or orbital obliquity. They provide an important first step toward a valuable comparison of extrasolar planets. These objects will be the targets of next space missions designed for atmospheric characterization.
RV surveys with well defined sample limits estimated an occurrence rate of hot Jupiters in the Solar neighborhood to be around one percent (Udry & Santos 2007; Wright et al. 2012) . With a transit probability around ∼ 10%, a huge number of stars have to be monitored to detect such rare objects. This is why majority of the transiting planets were discovered by photometric surveys targeting tens of thousands of stars per night. Groundbased surveys are biased toward the detection of short period and relatively large planets, i.e. hot Jupiters (with some exceptions, e.g. HAT-P-11, Bakos et al. 2010) . Complementarily, spacebased surveys (i.e. CoRoT and Kepler) have excelled in the detection of longer periods and smaller photometric transit depths, and hence smaller planet sizes. But, because the target stars are often relatively faint, radial-velocity follow-up to measure the planetary mass and confirm the planetary nature of the object is often not feasible for the space-based discoveries. We present here two new transiting hot Jupiters, first identified from the Hungarian-made Automated Telescope Network wide-field photometric ground-based survey (HATNet; Bakos et al. 2004 ). Since 2006, HATNet has announced and published 41 transiting exoplanets, i.e. ∼ 20% of the well-characterized sample. These two new typical hot Jupiters, HAT-P-42b and HAT-P43b, were partially confirmed thanks to spectroscopic observations made with SOPHIE mounted at the 1.93 m telescope at the Observatoire de Haute-Provence (OHP) in France and TRES at the 1.5 m telescope at FLWO.
The layout of the paper is as follows. Section 2 presents the diverse photometric and spectroscopic observations that lead to the detection and characterization of these systems. In the third section, we derive the stellar parameters and the planetary orbits. The characteristics of these two hot Jupiters are discussed in the last section.
Observations

Photometric Detection
HAT-P-42 and HAT-P-43 were identified as candidate transiting planets based on photometric observations conducted by the HATNet survey (Bakos et al. 2004 ). These observations are summarized, together with the follow-up photometric observations, in Table 1 . The data were processed and searched for transits following the procedure of Bakos et al. (2010) , see also Kovacs et al. (2002 Kovacs et al. ( , 2005 . Figure 1 shows the folded HATNet light curves for both systems. We give cross-identifications, and catalog photometry on an absolute scale for each system in Table 7.
Follow-up
We conducted follow-up spectroscopic and photometric observations of both systems to confirm their planetary natures and determine their physical properties. See Latham et al. (2009) for a more detailed description of our follow-up procedure. Below we provide specific details relevant to the discoveries of HAT-P42b and HAT-P-43b. (b) The out-of-transit level has been subtracted. These magnitudes have been subjected to the EPD and TFA procedures, carried out simultaneously with the transit fit.
(c) Raw magnitude values without application of the EPD or TFA procedures.
Reconnaissance Spectroscopy
We obtained initial high-resolution, low S/N "reconnaissance" spectra of HAT-P-42 and HAT-P-43 using the Tillinghast Reflector Echelle Spectrograph (TRES; Furesz 2008) on the 1.5 m Tillinghast Reflector at the Fred Lawrence Whipple Observatory (FLWO) in AZ, USA, and using the FIbre-fed Echelle Spectrograph (FIES) on the 2.5 m Nordic Optical Telescope (NOT) on the island of La Palma, Spain (Djupvik & Andersen 2010). These observations are summarized in Table 4 . The data were analyzed via cross-correlation against synthetic templates as described by Buchhave et al. (2010) and Quinn et al. (2012) . Both stars were found to be slowly rotating G dwarfs, with no evidence for composite spectra, and with low velocity variations indicating that neither object is an undiluted eclipsing binary star system. HAT-P-43
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∆i ( are located at FLWO in AZ, USA. HAT-8 and -9 are located at Mauna Kea Observatory in HI, USA.
Article number, page 3 of 10 respectively. The data are provided in machine-readable format in Table 2 for HAT-P-42, and in Table 3 for HAT-P-43.
Confirmation Spectroscopy
We obtained high-resolution, high-S/N spectra of HAT-P-42 and HAT-P-43 using the SOPHIE spectrograph on the 1.93 m telescope at OHP (Bouchy et al. 2009 ), and of HAT-P-42 using TRES on the FLWO 1.5 m telescope. These observations are summarized in Table 4 . The TRES observations of HAT-P-42 were simply a continuation of the first two "reconnaissance" TRES observations of this target which were already of sufficient S/N to detect the ∼ 100 m s −1 orbital variation. Of the 13 TRES measurements, 4 with too low S/N (i.e. precision > 100m s −1 ) were excluded from the orbital analysis. While we have previously used SOPHIE to confirm HATNet planets (e.g. Bakos et al. 2007 , Shporer et al. 2009 ), there have been significant changes to the instrument and reduction procedure. These significantly increased the RV accuracy (Perruchot et al. 2011 , Bouchy et al. 2012 ), thus we provide a description of our observing and reduction procedures below.
We observed HAT-P-42 and HAT-P-43 with the High Efficiency fibers, yielding a resolving power of R=λ/∆λ ≈ 39 000 (at 550 nm). The spectra were correlated with a G2 numerical mask in order to calculate the cross-correlation function (CCF). This CCF is fitted by a Gaussian and its center gives the RV measurement (Baranne et al. 1996 , Pepe et al. 2002 . The bisector spans values were calculated as described in Queloz et al. (2001) . The error bars were derived from the CCF, following the procedure in Boisse et al. (2010) , yielding a mean precision of ∼ 6m s −1 for HAT-P-42 and ∼ 10m s −1 for HAT-P-43. Since most of our spectra were polluted by Moon light, we corrected them following the method presented in Hébrard et al. (2008) , and increased the error bars as determined empirically, leading to a mean precision of ∼ 40m s −1 for HAT-P-42 and ∼ 30m s −1
for HAT-P-43. A thorium-argon calibration was done each two hours to monitor the instrumental drift mainly due to small variation of temperature and pressure in the spectrograph tank. SO- Fig. 7 . Radius of transiting extrasolar planets as a function of their equilibrium temperature (T eq ). HAT-P-42 and HAT-P-43 are marked with big filled circles. Their respective T eq values are calculated by assuming zero Bond albedos, and also that the flux is re-radiated from the full planet surface. It is not the case for all planets and we advise the reader that the T eq sample is not homogeneous. Notes. (a) We give the median velocity precision of the observations, and not the best precision that can be attained with the given instrument. The FIES and TRES observations of HAT-P-43 were done in reconnaissance mode (lower S/N) which is why the velocities are less precise than the SOPHIE observations.
(b) A precision of 30m s −1 , plus 35m s −1 added in quadrature to achieve a χ 2 per degree of freedom of unity for the Keplerian fit of HAT-P-42.
(c) Values in the parentheses include the sum of the theoretical noise due to the instrument (6 and 10m s −1 , respectively), plus empirical errors taking into account the correction due to Moon light in the spectra.
PHIE is environmentally stabilized and this intrinsic drift is less than 2m s −1 per hour. Each measurement was also corrected for this drift.
We computed the CCF using masks corresponding to different spectral types (F0, G2, K5, M5) and found no significant variation in the RV semi-amplitude. If a planet induces a RV shift, the amplitude of the variation should remain constant regardless of the spectral lines used to measure the RV. In contrast, for the case of a blend consisting of a bright target and a faint binary having different spectral types, the relative contributions to the CCF from the different components will change when a different mask is used (Santos et al. 2002 , Collier Cameron et al. 2007 ). This result thus favors the planetary hypothesis. Figure 3 shows the high-precision RV curves for both systems, together with our best-fit circular-orbit models. Figure 4 shows the bisector spans as a function of the RV from the SO-PHIE spectra. The data are provided in Table 5 for HAT-P-42, and in Table 6 for HAT-P-43.
Analysis
To rule out the possibility that either object might actually be a blended stellar eclipsing binary system, we conducted a blend analysis similar to that done in Hartman et al. (2012) . We find that in both cases we cannot rule out blend scenarios based on the photometric observations alone, however all scenarios which fit the photometric data predict significant RV and BS variations (greater than 300 m s −1 for HAT-P-42 and greater than 1 km s −1
for HAT-P-43). Such variations are ruled out by our spectroscopic observations. We conclude that both objects are transiting planet systems.
Having confirmed the planetary nature of both systems, we proceeded with their analysis following the methods described in Bakos et al. (2010) , with some modifications as described in Hartman et al. (2012) . Briefly, this consists of: (1) inferring the stellar atmospheric parameters from the available high-resolution spectra (we used the TRES spectra of HAT-P-42, and the TRES and FIES spectra of HAT-P-43, together with (b) The out-of-transit level has been subtracted. These magnitudes have been subjected to the EPD and, in some cases, TFA procedures, carried out simultaneously with the transit fit. The TFA procedure has not been applied to observations with 2455973 < BJD < 2455975 or to observations in the r filter with 2455990 < BJD < 2455991.
(c) Raw magnitude values without application of the EPD or TFA procedures. (b) A zero-level γ velocity, fitted independently for each instrument, has been subtracted from these measurements. For reference, the SOPHIE γ velocity from the fit was 20.561±0.014km s −1 , which is an estimate of the true recession velocity of the center of mass of the system. For TRES the value is 0.014±0.015km s −1 . As an artifact of the reduction procedure the TRES RVs were measured relative to an arbitrary zero-point, the fitted γ velocity in this case has no physical meaning. with the stellar densities determined from the light curve modeling, and the Yonsei-Yale theoretical stellar evolution models Yi et al. (2001) , to determine the stellar masses, radii and ages, as well as the planetary parameters (e.g. mass and radius) which depend on these values ( Figure 5) ; (4) re-analyzing the highresolution spectra fixing the stellar surface gravities to the values found in (3), and then re-iterating steps (2) and (3).
In conducting the analysis we inflated the TRES RV errors for HAT-P-42 by adding in quadrature a value of 35 m s −1 to the internal errors. This "jitter" is needed to achieve a χ 2 per degree of freedom of unity for the TRES RVs in the best-fit model. We do not add jitter to the SOPHIE RVs of HAT-P-42 or HAT-P-43 because in both cases χ 2 per degree of freedom is less than one for these RVs, indicating that the SOPHIE formal uncertainties may be overestimated.
For both systems we conducted the analysis fixing the eccentricities to zero, as well as allowing the eccentricities to vary. For each system we find that the eccentricity is consistent with zero (the 95% confidence upper limits on the eccentricity are e < 0.2 for HAT-P-42b, and e < 0.29 for HAT-P-43b). Following the suggestion of Anderson et al. (2012) we adopt the parameter values associated with the fixed circular orbits. The adopted stellar parameters are given in Table 7 , while the adopted planetary parameters are given in Table 9 . For completeness we also provide the parameters which result when the eccentricities are allowed to be non-zero in Tables 8 and 10 . Note that all the eccentric parameters are within 1σ of the circular orbit values.
We searched for sinusoidal signals and additional transits in the light curves. Neither present a significant peak in the L-S periodogram (false alarm probability of 50% or more). After removing the detected in-transit data, neither light curves shows a transit signal that would had passed our automated or by-eye selections.
Discussion
We have presented the discovery, confirmation and characterization of two new transiting planets.
HAT-P-42b and HAT-P-43b are inflated hot Jupiters with P = 4.641876 ± 0.000032 and 3.332688 ± 0.000016 days, M p = 0.975±0.126 and 0.660±0.083 M J , and R p = 1.277±0.149 and 1.283 +0.057 −0.034 R J , respectively. Assuming zero albedo and full heat redistribution, and using the stellar and planetary parameters determined by our analysis, their equilibrium temperatures are in the same regime, i.e. T eq = 1427 ± 58 and 1361 ± 24 K, respectively. HAT-P-42b has larger uncertainties on its derived pa- Table 7 . Adopted stellar parameters for HAT-P-42 and HAT-P-43 assuming circular orbits. 
HAT-P-42 HAT-P-43
4.14 ± 0.07 4.37
2.27 ± 0.42 1.12 ± 0.10
2.38 ± 0.20 3.11 ± 0.06 YY+a/R ⋆ +SPC Age (Gyr) . . . . . . 5.1
Notes.
(a) SPC = "Stellar Parameter Classification" method, described by Buchhave et al. (2012) , which derives stellar atmospheric parameters from high-resolution spectra. These parameters rely primarily on SPC, but have a small dependence also on the iterative analysis incorporating the isochrone search and global modeling of the data, as described in the text.
(b) These velocities corresponds to an absolute scale references thanks to nightly observations of HD182488 and correction of gravitational redshift of the Sun. Table 8 . Derived stellar parameters for HAT-P-42 and HAT-P-43 allowing nonzero eccentricty. Notes. Quantities and abbreviations are as in Table 7 , which gives our adopted values, determined assuming circular orbits. We do not list parameters that are independent of the eccentricity.
HAT-P-42 HAT-P-43
rameters as the transit depth is shallower due to the larger radius of the slightly more evolved host. In Fig. 6 and Fig. 7 we plot 2 these planets in the mass-radius and T eq -radius diagram, showing that their positions are typical compared to the sample of well-characterized transiting exoplanets. Within 1σ, HAT-P-42b and HAT-P-43b have the same radius and T eq . They mainly differ by their periods (semi-major axes) and by their masses (densities). HAT-P-43b is very similar to HAT-P-4b (M p = 0.672M J , P = 3.05d, R p = 1.27R J , Kovacs et al. 2007 ) with HAT-P-4 being a little more massive, hotter and more evolved star, Table 9 . Adopted orbital and planetary parameters for HAT-P-42b and HAT-P-43b assuming circular orbits. Table 7 . (d) Correlation coefficient between the planetary mass M p and radius R p .
(e) Planet equilibrium temperature averaged over the orbit, calculated assuming a Bond albedo of zero, and that flux is re-radiated from the full planet surface.
(f) The Safronov number is given by (2011) relations, we derived an predicted radius of 1.19 and 1.17R J , respectively for HAT-P-42b and HAT-P-43b, still at the 1-σ and 3-σ level from our observations. Enoch et al. (2012) determined an empirical relation between R p , T eq , and the semi-major axis a (see their Eq. 9). This leads to an estimated radius of 1.325 ± 0.054 R J for HAT-P-42b, matching the observed radius within the error bars. The same relations predict a radius of 1.180 +0.021 −0.023 R J for HAT-P-43b, which is 3-σ below our measured value. Considering also the results observed for the highly inflated hot Jupiters presented by Hartman et al. (2012) , it is possible that other parameters than T eq and a play a role in the planetary radius in the mass domain where the equation was derived for 0.5 < M p < 2M J . Independently, Beky et al. (2011) derived a relation to determine the radius for the planets with 0.3 < M p < 0.8M J that we could apply to HAT-P-43b. Their equation leads to an inferred radius of 1.133 ± 0.044 R J . As was already remarked for HAT-P-39b/40b/41b by Hartman et al. (2012) , the predicted radius is smaller than the measured value.
Another caveat in using the above relations is the assumption of zero Bond albedo and full redistribution of the heat when calculating T eq , whereas in reality these assumptions are unlikely to be true for all of the planets.
Few measurements per orbit lead to poor constraints on a small eccentricity. We followed the recommendation of Ander- Table 10 . Orbital and planetary parameters for HAT-P-42b and HAT-P-43b allowing eccentric orbits.
HAT-P-42
HAT Notes. Quantities and definitions are as in Table 9 , which gives our adopted values, determined assuming circular orbits. Here we do not list parameters that are effectively independent of the eccentricity.
son et al. (2012) , and adopted circular orbits, after a significance test on the eccentricity measurement. We note that observing the secondary transit detection is a very efficient way to characterize the shape of the orbit, that would need several tens of RV values to obtain an equivalent precision (e.g. Boisse et al. 2009 , Husnoo et al. 2011 . Another clue to constrain a small eccentricity is the measurement of the RVs of planetary lines during the transit, but would currently need brighter hosts to be significantly detected (Snellen et al. 2010 , Montalto et al. 2011 ).
The Rossiter-McLaughlin effect measured via spectroscopy during the transit allows the measurement of the sky-plane projected angle between the stellar spin-axis and the planetary orbital momentum vector. With the hypothesis that the projected angle is close to zero, the expected semi-amplitude of the effect is of 26 and 34 m s −1 for HAT-P-42 and HAT-P-43, respectively.
We note that the transit of HAT-P-42b is far from equatorial (b = 0.577 +0.067 −0.155 ), which facilitates the measurement of the projected angle, since there is a smaller correlation between the stellar v sin i and the projected spin-orbit angle. According to Winn et al. (2010a) , planets around stars with T eff⋆ < 6250 K are preferentially aligned (except the systems with longest timescales for obliquity damping, e.g. HD80606). Additionally, the (old) age of the host stars as well as the (low) mass of the planets also increase the chances that both planetary systems are well-aligned (Triaud 2011 , Hébrard et al. 2011 ). We applied Eq.2 of Albrech tet al. (2012) where they estimated the tidal timescale to align a planet with the stellar equator from a calibration of binary studies. These results also favor alignment for both HAT-P-42 and HAT-P-43 (respectively τ CE = 247 and 558 to be reported in their Fig. 24 ).
To conclude, hot gas giant planets are surprisingly diverse, and the physical reasons behind the diversity and the observed correlations are not well understood. It is likely that the physical properties of such planets depend on a large number of parameters. Hence, there is a continued need to broaden the sample of well-characterized transiting planets in order to develop a comprehensive view of exoplanet formation, structure and evolution.
